Little is known about how minority groups react to public information that highlights racial disparities in cancer. This double-blind randomized study compared emotional and behavioral reactions to four versions of the same colon cancer (CRC) information presented in mock news articles to a community sample of African-American adults (n = 300). Participants read one of four articles that varied in their framing and interpretation of race-specific CRC mortality data, emphasizing impact (CRC is an important problem for African-Americans), two dimensions of disparity (Blacks are doing worse than Whites and Blacks are improving, but less than Whites), or progress (Blacks are improving over time). Participants exposed to disparity articles reported more negative emotional reactions to the information and were less likely to want to be screened for CRC than those in other groups (both P < 0.001). In contrast, progress articles elicited more positive emotional reactions and participants were more likely to want to be screened. Moreover, negative emotional reaction seemed to mediate the influence of message type on individuals wanting to be screened for CRC. Overall, these results suggest that the way in which disparity research is reported in the medium can influence public attitudes and intentions, with reports about progress yielding a more positive effect on intention. This seems especially important among those with high levels of medical mistrust who are least likely to use the health care system and are thus the primary target of health promotion advertising. (Cancer Epidemiol Biomarkers Prev 2008;17(11):2946 -53) 
Introduction
Despite recent landmark progress in reducing overall cancer deaths in the United States (1), African-Americans are still consistently diagnosed with cancer at later stages, have lower 5-year survival rates, and have higher cancer mortality rates than Whites and other groups. Calling attention to such disparities has resonated with public health and scientific leaders, who have made eliminating disparities one of two overarching goals for improving the health of the nation (2) and have allocated significant public funds to better understand/ address these gaps. Almost nothing is known, however, about how the public understands and reacts to the same information-cancer data-that highlights racial disparities.
The news media are a major source of health information for the American public (3) . The media also determine how scientific findings are framed for public consumption, thus influencing public perception of the issue (4-7). When reporting scientific findings on race and health risk, most news stories are comparative, highlighting differences between racial groups (8) . Recent literature reviews of cancer-related news stories in U.S. newspapers reported that nearly one in four cancer-related news stories provided information on racial disparities (9, 10) . The overwhelming majority of racially comparative stories emphasize African-Americans' poorer outcomes rather than Whites' (or other groups') favorable outcomes (11) . This focus on AfricanAmericans' relative disadvantage is found in stories about health, finance, criminal justice, education, and employment (12) . Although journalistic intent in reporting racially comparative health and cancer information is often noble, to stimulate public concern, pressure policy makers, or motivate individuals to take preventive action (13) , it is unclear whether such effects are actually realized, particularly among African-Americans exposed to the information (14) .
In general, health promotion advertising often induces high levels of negative emotion or affect to increase self-regulation of health-compromising behaviors (15) . However, this negative affect may also induce resistance to the message of the ad. Negative or positive affect can also be associated with an attitude object (e.g., cancer screening; ref. 16) . A review of fear and anxiety messages (e.g., fear appeals) suggests that whether one's emotional reaction leads to behavior change is dependent on other personal and situational variables (e.g., feeling competent and motivated to engage in the behavior; ref. 16 ).
Many models of attitude change and persuasion include affect or emotion as a mediating or intermediate process between message exposure and attitude change and/or behavioral outcomes. For example, the Elaboration Likelihood Model suggests that the type of cognitions or thoughts that a recipient has in response to a message and the affect attached to each of those thoughts (positive, negative) predict attitude change and subsequent behavioral outcomes (17) . A review of advertising theory found that many theories and models suggested that affect, either alone or with other variables, influenced attitude change (18) . Petty and Wegener (16) suggested a generic, general processes model with affective, cognitive, and behavioral processes mediating the effects of the independent variables of source, message, recipient, and context variables on the outcome variable of attitude change.
From the perspective of behavior change theories, one might expect that exposure to cancer risk information about one's racial group would increase the likelihood of taking preventive action. The Precaution Adoption Process Model, for example, proposes that the transition from being unengaged in a problem to deciding whether to take action to prevent the problem is influenced by a person's belief that the problem is likely to occur in his or her community or among similar others (19, 20) . According to the Health Belief Model, exposure to cancer risk information about one's racial group should increase perceived personal susceptibility to cancer, which can, under certain circumstances (e.g., more perceived benefits than perceived barriers to making risk-reducing changes), increase the likelihood of wanting to or intending to engage in behavior change (21) .
On the other hand, exposure to racially comparative information might have the opposite effect. Repeatedly hearing that one's group is worse off could lead to active avoidance, devaluation, or rejection of the information. For example, people tend not to believe, or view as prejudiced, information that threatens their self-concept or favorable image of their referent group (22, 23) . In addition, no behavioral change theories posit that a consistent emphasis on a group's comparative failure is an effective way to increase its members' motivation to change.
This may be especially relevant for health disparity information given that African-Americans report greater mistrust of and higher rates of perceived discrimination when engaging the health care system (24) (25) (26) (27) (28) . Although these attitudes are insufficient to cause a refusal of lifesaving treatments (29) , they have been associated with delays in seeking health care and discussed as factors related to health information seeking (26, 30) . Consequently, it is worthwhile to evaluate whether individuals' level of medical mistrust influences their response to health disparity information and their wanting to be screened after being exposed to cancer information that includes a suggestion to be screened.
To determine whether racially comparative cancer information might have unintended negative consequences, this randomized study compared reactions to four versions of the same colon cancer (CRC) information presented in mock news articles to a community-based sample of African-American adult men and women. The articles emphasized either the impact of CRC on African-Americans, the progress African-Americans have made over time in reducing their CRC risk, or one of two types of disparity in CRC mortality between African-Americans and Whites. Understanding the effects of race-specific cancer information can help future public communication efforts designed to eliminate cancer disparities.
The specific hypotheses that were evaluated in this study were the following. (a) Positive and negative affect. There will be a main effect of message type on emotions such that Disparity messages will elicit more negative affective response and less positive affective response than Progress messages. Impact messages will fall between the other two conditions in eliciting positive and negative affective response. (b) Behavioral desire (wanting) to be screened for CRC. There will be a main effect of message type on behavioral intent such that the Progress message will result in individuals wanting to be screened more than the Disparity message. The Impact message will fall between the other two conditions in influencing wanting to be screened. There will also be a main effect of medical mistrust such that those higher in medical mistrust will be less likely to want to be screened than those with lower medical mistrust. Given the negative and possibly threatening nature of the Disparity message, it is possible that low mistrust participants in the Disparity condition will be least likely to want to be screened. In addition, a mediational analyses will be conducted to evaluate whether negative or positive affect mediated the influence of message type on individuals wanting to be screened.
Materials and Methods
The University Institutional Review Board approved this study.
Participants and Protocol. African-American men and women (n = 300) were recruited through locally sponsored health fairs, advertisements on a local radio station that is popular among the older local AfricanAmerican community (whose playlist is described as combining ''oldies'' and ''gospel''), and in the local Black newspaper. In addition, recruitment flyers were given to local community contacts to distribute at their respective organizations. The advertisement informed individuals that they would be involved in helping create health news articles designed specifically for AfricanAmericans.
Eligible participants were ages 40 and older with no history of CRC and able to read and respond to printed information. Persons ages 40 to 49 years were included because current guidelines recommend CRC screening when the risk for CRC is high (e.g., due to family history; refs. 31-33), because racial disparities in CRC justify earlier education efforts for AfricanAmericans, and because CRC screening was not an outcome in the study. Compared with the overall population of African-American adults in the St. Louis region, this sample included proportionately more high school graduates and women. But these characteristics were distributed equally across study groups by randomization.
In a randomized double-blind experiment (group assignment was unknown to participants and research staff), participants were informed about the study, completed a baseline survey, read one of four randomly assigned mock newspaper articles, and completed an immediate postexposure survey. All research activities were completed in a controlled laboratory setting and participants received a $20 grocery store gift card on completion.
Mock News Articles. The mock news articles were professionally prepared and modeled in form, style, typology, and graphics after USA Today. All four were identical in size and appearance and shared the same structural elements: headline, subheadline, sidebar, graphic, and pull quote. Seven areas of content were also identical: byline, dateline, source (National Cancer Institute), a quote from former U.S. Surgeon General Dr. David Satcher, a list of risk factors associated with lower rates of CRC screening, descriptions of three CRC screening tests, and referral to three web and telephone sources of information on CRC and screening. Data on CRC mortality rates (from Surveillance, Epidemiology, and End Results; ref. 34) , interpretation of risk factors, and a quote from the same (fictitious) community member were also included in all articles but varied by study condition. Both the articles and the recruitment materials were developed by a team experienced in creating health communication materials for AfricanAmerican audiences, including a content developer, graphic artist, and behavioral and social scientists.
The four variants of the article are distinguished by their framing and interpretation of the CRC mortality data. In short, they were (a) impact (CRC is an important problem for Black Americans); (b) disparity, current (Blacks are doing worse than Whites); (c) disparity, over time (Blacks are improving, but less than Whites); and (d) progress (Blacks are improving over time). Because participant responses to the two disparity articles were indistinguishable, they were combined into a single ''disparity'' group for all analyses. All articles were in the 11th grade reading level range. Table 1 shows exact differences in content across the four articles.
Preexposure Measures. Participants were asked if they had previously been screened for CRC (yes/no), the extent to which they were planning on being screened in the next 6 months (1 = not considering it at this time; 5 = have been screened and will continue), and the extent to which they agreed that CRC was an important health problem (five-point scale, strongly agree-strongly disagree). To help mask the purpose of the study, similar questions were asked about seven other health-and cancer-related behaviors and screenings. The 12-item Medical Mistrust Scale (MMS; ref. 35 ) was also administered. The MMS has been validated as a measure of mistrust in the medical community and was found to have adequate internal consistency in the current study (a = 0.82). For analyses, participants were classified as having high or low medical mistrust using a median split.
Postexposure Measures. The primary study outcomes were emotional responses to the article and wanting to be screened for CRC. After reading the article, participants indicated on a five-point scale (strongly disagree-strongly agree) the extent to which they felt each of seven positive and three negative emotions from the Positive and Negative Affectivity Scale (36) . When considering what items of the Positive and Negative Affectivity Scale to use, a group of five experts in research communication selected those items that were judged most likely to be effected by race-specific communication. Responses to positive items were averaged to create a ''Positive Emotion'' mean and responses to negative items were averaged to create a ''Negative Emotion'' mean. Reliability was a = 0.89 for negative emotions and a = 0.70 for positive emotions. Participants also indicated how strongly they agreed or disagreed (five-point scale, strongly disagree-strongly agree) with the intention statement, ''I want to be screened for colon cancer so I will know if I have it.'' The word ''want'' was chosen as a more common place term for ''intention'' based on internal research with members of the local community. In addition, five yes/no questions about article content were asked to determine whether the groups differed with regard to understanding the article. Age, gender, education level, and income were also reported. Data Analyses. Between-group analysis of covariance controlling for history of CRC screening, perceived importance of CRC, age, and gender evaluated differences in positive and negative emotional response and behavioral intention to be screened by MMS. Mediational analyses were conducted examining whether negative or positive affective response to the articles mediated the influence of message type on the extent to which individuals wanted to be screened for CRC among those who received either a positive or negative message only. The test for mediation was conducted using the Sobel test (37) (38) (39) (40) . Where significant differences were found, the 95% confidence interval of difference (CID) was calculated. Six participants were excluded from analyses due to age <40 (n = 3) and missing data postexposure (n = 3). Analyses were conducted using Statistical Package for the Social Sciences version 14.0.1 for Windows (41) .
Results
Participant Characteristics. Most participants (mean age, 54.4) were women (76%), had completed high school (89%), and reported an annual household income of $25,000 or more (57%). Less than half of participants (45%) had been screened for CRC, although most viewed it as an important problem (mean, 4.27 on 1-5 scale). Medical mistrust scores were moderate (mean, 31.1; scale range, 12-60). None of these variables differed by study group at baseline.
Comprehension of the Article. Results indicated that no significant differences existed among groups with regard to article comprehension.
Affective Response. Impact article were more likely to want to be screened than those reading the Disparity article (CID = 0.11-0.74). The main effect for MMS was also significant (F = 14.81, P < 0.001, g 2 = 0.05). Those with lower MMS scores were significantly more likely to want to be screened (M = 4.58, SD = 0.86) than those with high MMS scores (M = 4.05, SD = 1.33, CID = 0.26-0.81).
The study group by MMS interaction was marginally significant (P = 0.07). However, when comparing only the Progress and Disparity groups, a significant interaction is found (F = 4.53, P < 0.05, g 2 = 0.02). Analysis of the simple effects indicated that those with higher MMS scores who read the Progress article were more likely to want to be screened for CRC (M = 4.64, SD = 0.65) than those with high MMS who read the Disparity article (M = 3.47, SD = 1.55, CID = 0.73-1.61).
Mediational Analysis. To evaluate whether affective responses to the articles mediated the relationship between what was emphasized in the messages and the extent to which individuals wanted to be screened for CRC, mediational analysis was conducted. Initially, bivariate correlations were conducted to determine the relationship of message type, negative affective response, positive affective response, and wanting to be screened for CRC (Table 2) . Results indicated that all correlations were significant (P < 0.001).
Once it was established that a relationship existed among the variables, steps were taken to evaluate whether negative affective response and positive affective response mediated the relationship between message type and wanting to be screened for CRC. As can be seen in Fig. 3 , the results indicated that negative affective response did mediate the relationship between message type and wanting to be screened (Sobel test for mediation = 3.48, P < 0.001). The finding indicated that message type (dummy coded so 1 = positive message) was correlated with lower negative affective response (r = À0.30, P < 0.001). In addition, the greater the amount of negative affective response, the less likely an individual was to want to be screened after controlling for message type (r = À0.29, P < 0.001). When controlling for the effect of negative affective response, the relationship between message type and wanting to be screened was diminished (r = 0.20 versus 0.28 without controlling for negative affect). This indicates that the higher the negative affect, the less likely an individual wanted to be screened for CRC.
Mediational analysis was also conducted to see whether positive affect mediated the relationship between message type and wanting to be screened. However, the test for mediation was not significant (Sobel = 1.74, P = 0.08).
Discussion
Cancer information that emphasizes racial disparities may undermine prevention and control efforts among African-Americans, especially those with a high level of medical mistrust. Findings showed that information emphasizing the progress African-Americans are making in increasing CRC screening and decreasing CRC mortality led to significantly more positive reactions to cancer news stories, being more likely to want to participate in cancer screening, and counteracted the negative effects of medical mistrust. At the same time, negative affective response to the articles had a deleterious impact on the likelihood of wanting to be screened and mediated the relationship between message type and wanting to be screened for CRC. These data suggest that emphasizing progress in disparities research may have a more positive influence on affect and intentions to screen than emphasizing racial disparities. This positive influence seems especially important among those with high levels of medical mistrust who are least likely to use the health care system and are thus the primary target of health promotion advertising.
Much is left to learn about the effects of using racespecific information in cancer communication. First, this study did not examine how such information is processed or identify mechanisms through which it might lead to the effects observed. Candidate explanations might include a range of self-protective strategies identified in social psychological research as helping members of stigmatized groups cope with negative information and attributions about themselves and their identity group (22) . It is also possible, as observed elsewhere, that making available or priming a racial stereotype (as disparity information might do) may be sufficient to suppress African-Americans' performance on related tasks (42) .
The apparent beneficial effects of information focusing on African-Americans' progress in reducing cancer death rates should also be further explored. For example, exposure to such information might alter one's perceptions of group social norms (e.g., perceiving that getting screened for CRC is something most African-Americans do), thereby increasing one's interest in screening. Alternatively, positive reactions to the progress approach may simply reflect the novelty in the information environment. Finally, do these messages affect behavior, and not just intention?
The manner whereby the media choose to frame the discussion of differences in racial health behavior and risk can have varied behavioral and sociopolitical implications (5, 6) . It is possible that mainstream media emphasis on disparities has deleterious effects on health behavior among parts of the African-American population. At the same time, such stories may provide support for those supporting legislative action to fund programs aimed at further reducing disparities. It is possible that a shift in the mainstream media to messages emphasizing progress could provide motivation for individuals to engage in healthy behaviors. At the same time, opponents of programs designed to reduce health disparities might use progress-framed messages as an argument against the need for any further funding of such programs.
There were limitations to the current study that need to be acknowledged. The sample population included proportionally more high school graduates and women. This may have been a result of the advertisement that invited individuals to help create health news articles for African-Americans. However, these characteristics were distributed evenly across study groups by randomization. In some ways, the findings are even more striking because medical mistrust is higher in lower educated populations (30) . Another potential limitation of the study was that the articles were at an 11th grade reading level. However, this was done to mimic actual newspaper articles (as opposed to creating low literate articles). Moreover, analyses of comprehension revealed that there were no differences in groups and the large majority of responses concerning comprehension were correct. This might be due to the fact that the group had higher levels of high school graduates or because certain medical terminology increased the reading level of the articles. Another potential limitation of the study was that the constructs of ''risk perception'' and ''intention to be screened'' were not directly measured in the current study. Although risk perception is an important issue, it was decided to not directly assess this issue in the current study to minimize participant burden. In addition, rather than asking whether an individual intended to be screened, the current study evaluated whether the individuals wanted to be screened for CRC. Although these two constructs are conceptually similar, they can be potentially different. It is possible that some individuals would have answered differently if the questions had been about intention to be screened rather than wanting to be screened. At the same time, it is likely that most individuals who intend to be screened also want to be screened. Despite this potential limitation, the current findings about how wanting to be screened is influenced by how the message is delivered is an intriguing finding. Finally, although a mediational analysis was conducted, it is important to keep in mind that cross-sectional data are unable to provide information on causality or temporality.
From a practical standpoint, these findings suggest that cancer communication messages that include racespecific data for African-Americans will be better received and have greater impact when they emphasize the progress African-Americans are making. However, progress-framed messages must be supported by actual cancer incidence, mortality, or screening data, and in some cases real ''progress'' may be harder to find. In such instances, findings from this study suggest that impact framing-simply describing the impact of cancer on a population-is also preferable to using racially comparative disparity data. At the same time, little published research has evaluated how to best implement communication campaigns that use progress framing to improve healthy behaviors. Research of this type will provide cancer researchers and communicators with the tools they need to report new science in ways that are accurate but that also influence health behaviors.
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